Changes to the dihydropyrimidine dehydrogenase gene copy number influence the susceptibility of cancers to 5-FU-based drugs: Data mining of the NCI-DTP data sets and validation with human tumour xenografts.
Patient response to the anti-tumour drug 5-fluorouracil (5-FU) is variable, but predicting the response rate is important for the selection of effective chemotherapy. Our aim was to identify alterations in DNA copy number that influence susceptibility of cancer cells to 5-FU-based drugs. The NCI public database was used to identify chromosome loci associated with drug sensitivity and DNA copy number. One of the 11 candidates, the cytogenetic band 1p21.3, harbours the dihydropyrimidine dehydrogenase (DPD) gene. To validate this finding, the DPD copy number and in vivo sensitivity to 5-FU-based drugs were determined in 31 human tumour xenografts. Those xenografts demonstrating low sensitivity had significantly higher DPD copy numbers than highly sensitive tumours (P<0.002). Moreover, DPD mRNA expression levels were significantly correlated with DPD copy numbers (P<0.046). An assessment of copy number may be a more precise method of predicting the sensitivity of cancer patients to 5-FU related drugs.